Origin of the dopaminergic innervation of adult neurogenic areas.
Adult neurogenesis, a specific form of brain plasticity in mammals occurring in the subventricular zone (SVZ) and the subgranular zone (SGZ), is subject to complex regulations. Dopamine has been identified as a regulatory factor in rodents, nonhuman primates, and humans. We therefore studied in detail the origin of the dopaminergic innervation to the SVZ and SGZ in rodents. Postmortem anterograde and retrograde tracing combined with immunofluorescence procedures indicate a topographic organization of midbrain dopaminergic projections toward the SVZ. The substantia nigra pars compacta (SNc) projects specifically into the rostral migratory stream, the anterior SVZ, and the dorsal part of the medial and posterior SVZ. In contrast, the ventral tegmental area (VTA) innervates specifically the ventral part of the medial and posterior SVZ. Both VTA and SNc dopaminergic neurons innervate homogenously the lower and upper blade of the dentate gyrus, including the SGZ. Based on these findings, we suggest that the neurogenic areas are in a position to be differentially affected by region-specific changes in dopamine signaling, the functional implication of which must be further elucidated.